ABSTRACT
Introduction

35
The interface between concrete and rock is usually considered as the weakest in concrete 36 structures built on a rock foundation, e.g. concrete dams. In stability analyses of structures foundation. Therefore, a better understanding of the rock-concrete interface bond mechanism 42 and its fracture behavior is significant to ensure the safety and durability of a dam under 43 service load conditions. 44 In order to investigate the interaction between rock and concrete at their interface, 45 experimental studies on interface fracture properties have been conducted, focusing on the experimental results indicated that the fracture property of a rock-concrete interface is 49 dependent on the degree of roughness at the interface. However, it should be noted that the aforementioned experimental investigations mainly focused on the fracture properties of the 51 rock-concrete interface under various stress fields, rather than on the effects of the interfacial 52 bond on fracture properties of the interface. Therefore, in those studies, either the rock 53 surfaces were treated to be very rough to obtain an adequate bond between the rock and 54 concrete, or the rock was replaced by high strength concrete, also allowing the same 55 satisfactory bond quality to be achieved. Previously, no research has been conducted on the 56 effects of a rock-concrete interface on the fracture behavior of rock-concrete structures. Also, 57 in order that the assumption of the idealized cohesive interface is applicable, rock with 58 smooth surfaces were used in the experiment's sample preparation to reduce the roughness 59 effect (Tian et al. 2014 ). In fact, the rock-concrete interfacial bond property mainly depends 60 on adhesion between rock and concrete, cohesion in the substrate concrete, friction, and 61 aggregate interlocking (Zhang et al. 2013 ). Therefore, the degree of roughness at the interface 62 significantly affects the failure behavior of rock-concrete joints. Particularly for rock with a 63 natural surface in real engineering projects in the field, the fracture properties of a 64 rock-concrete interface should be investigated for structural safety because contrary to other 65 researches, the bond between rock and concrete is actually not perfect. Therefore, it is 66 necessary to evaluate the influence of the degree of roughness on the fracture properties of a 67 rock-concrete interface and study the fracture behavior in the case of a natural interface. 68 Meanwhile, the softening constitutive law is one of the key fracture properties of a 
Experimental Program
123
Specimen Preparation
Two types of specimens were tested in this study. One was that of the 100 mm × 100 mm × 
Direct Tensile Test
169
In this study, a direct tensile test was conducted to measure the uniaxial tensile strength of 170 the rock-concrete interface, as shown in Fig. 3 . In order to achieve a homogeneous tensile 
208 2(1 ) specimens, the δ-δp relationship from experiment can be derived through normalization using 265 the maximum displacement δmax, which is shown in Fig. 11 . For the two types of 266 rock-concrete interface, δ-δp relationship can be formulated as Equation (11): 
287
It should be noted that some beam specimens failed to reach the whole post-peak stages in 288 experiment due to the weak bonding of the rock-concrete interface. 
